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I~  Molecular epidemiology and dynamics of chronic Pseudomonas 
aeruginosa populations in Cystic Fibrosis lungs 
L. Jelsbak 1, A. Frost 1 , H.K. Johansen 2, L. Thomsen 3, L. Yang 1 , J. Haagensen 1 , 
N. Hoiby 2, S. Molin 1 . 1C entre for Biomedical Microbiology, BioCentrum-DTU, 
2Danish CF Centre, Department of Clinical Microbiology, Rigshospitalet, 3The 
Royal Veterinary and Agricultural University, Denmark 
R aeruginosa, the most common pathogen associated with morbidity and mortality 
in patients uffering from cystic fibrosis (CF), causes chronic lung infections that 
once established are impossible to eradicate. In order to better understand how the 
bacteria infect and establish persistent infections in the lungs we have examined 
the phenotypic and genotypic diversity ofR aeruginosa isolates from 6 chronically 
infected CF patients. From each patient we have characterized clones isolated from 
sputum over periods of 12 28 years. For each patient he R aeruginosa genotype 
diversity was determined by using ArrayTube chips. The virulence of the infecting 
isolates over time was monitored in the C. elegans model. Our data show that the 
patients were colonized mainly by one or very few coexisting strains for periods of 
years. However, periodical replacements of dominant strains took place in 5 of the 
6 patients during chronic infection. Virulence was progressively reduced in most of 
the R aeruginosa isolates during long-term colonization of the lungs. This loss of 
virulence presumably reflects the adaptation to the chronic state in the lungs of the 
patients. In one case, a completely non-virulent isolate was able to establish and co- 
exist with an already dominant strain in the lungs of a patient. The results indicate 
that the establishment of chronic R aeruginosa infections in the CF lung does 
not depend on virulence factors. It is therefore of interest to search for alternative 
adaptive traits with impacts on the continued persistence of these bacteria in the 
CF lungs. 
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1~ Newly acquired Pseudomonas aeruginosa in Belgian Cystic 
Fibrosis-patients: does the patients' P. aeruginosa genotype 
correlate with environmental genotypes? 
R Schelstraete 1 , F. De Baets 1, F. Haerynck 1 , L. Van Simaey 2, G. Claeys 2, 
M. Vaneechoutte 2, S. Van Daele 1. 1Department ofPediatric Pulmonology, 
2Department ofBacteriology, Ghent University Hospital, Belgium 
Aims: Chronic infection with R aeruginosa in CF-patients is correlated with rapid 
decline in lung function. The means by which R aeruginosa is acquired are not 
yet understood. Patient-to-patient-transmission  p ssible, as well as contamination 
from the environment. 
The aim of our study was to examine whether the R aeruginosa genotype in patients 
who grew for the first time R aeruginosa in their sputum, correlates with genotypes 
from their close environment. 
Methods: The 7 Belgian CF-centres ent sputum of newly infected R aeruginosa 
patients between Jan. 2003 and Dec. 2005. The CF-nurse took cultures at the home 
of the patient. Sputum and environmental samples were cultured on Tryptic Soy 
Agar and McConkey Agar. After 2 days of incubation, differently looking colonies 
were subcultured and their identification as R aeruginosa was confirmed. 
Genotyping was done by means of RAP DNA-fingerprinting asfirst screening and 
fluorescent AFLP-analysis as final test. 
Results: In 49 patients genotyping and environmental cultures were performed. 
17/49 had positive environmental cultures for R aeruginosa. For 10 out of them 
the genotype of the environmental R aeruginosa was identical to the R aeruginosa 
isolated in their sputum. 
Conclusions: In 10/49 newly R aeruginosa infected CF-patients we found the same 
genotype in the environment. 
However, the question remains whether these patients were infected from this 
environmental source, or whether the patient self contaminated the environment. 
Work done in collaboration with the Cystic Fibrosis centres of KUL (K. De Boeck), 
UCL (R Lebecque), ULG (J. Leclercq-Foucart), VUB (A. Malfroot). 
I •  Molecular techniques should replace conventional biochemical 
methods for identification of nonfermentative Gram-negative 
rods including atypical Pseudomonas aeruginosa 
A.-C. Petersson. Clinical Microbiology and Immunology, Lund University Hospital, 
Lund, Sweden 
Aim: The aim of the study was to evaluate the ability of a commercial biochemical 
method, API 20NE (Biom6rieux), to identify species of nonfermentative Gram- 
negative rods (NFGNR) other than morphologically t pical Pseudomonas erug- 
inosa (PA). In total 106 isolates from sputum samples referred to the molecular 
department in 2004~005 as non-PA or atypical PA based on pigmentation, growth 
at 42°C on cetrimide agar and arginine dihydrolase production were analyzed. 
Methods: The API 20NE tests were incubated at 30°C and read after 24 and 
48 hours. Sequence analysis of approx 900 bp fragment of 16S rDNA was used 
as reference method. A PA specific PCR amplifying fragments of two genes, gyrB 
and owL, was established. 
Results: Concordance between API 20NE and 16S rDNA sequence analysis was 
obtained for 54 (50.9%) of the isolates. No species identification was obtained for 
16 (15.1%) isolates by API 20NE. For the remaining isolates species identities 
obtained by the two methods differed in the range of closely related species to 
different bacterial families. One BurkhoMeria cepacia (Bc) isolate was identified 
as P fluorescens by API 20NE, whereas one isolate each of P fluorescens and 
Pseudomonas s T was identified as Bc. The most common species identified by 16S 
rDNA sequencing was PA, 50 (47.2%) isolates. The PA specific PCR amplified gyrB 
and oprL from all PA strains while amplicons from both genes were not obtained 
from non PA isolates. 
Coneluslon: Sequence analysis of 16S rDNA has broadened the knowledge of 
the large diversity of species that occur in sputum samples. The conventional 
biochemical methods do not fulfill the demand of adequate identification of NFGNR 
and should be replaced by molecular technique. 
1• Phenotypic assessment of mucoid and nonmucoid Pseudomonas 
aeruginosa isolates from patients with Cystic Fibrosis 
B. Lee 1'2, O. Ciofu 1 , S. Molin 2, N. Hoiby 1 . lInstitutefor Medical Microbiology 
and Immunology, Panum Institute, University of Copenhagen, DK-2100; 
2BioCentrum-DTU, Technical University of Denmark, DK-2800 Lyngby, Denmark 
Chronic Pseudomonas aeruginosa infection is the major limitation factor for 
survival of patients with cystic fibrosis (CF). The coexisting mucoid (M) and 
nonmucoid (NM) phenotypes can often be isolated from the sputa of CF patients. To 
understand the interaction between these two major phenotypes, we characterized 
planktonic growth rate, mutation frequencies, antibiotic-resistance, hydrogen perox- 
ide sensitivity, virulence factors production and biofilm formation in hydrodynamic 
flow cell system of six pairs of isogenic M and NM isolates (with identical PFGE 
profiles) representing one clone in four different patients. Sequence analysis of 
mucA gene indicates that, the M isolates had the C-to-T transition at nucleotide 
349. Hydrogen peroxide sensitivity test demonstrates that the M isolates are more 
resistant to reactive oxygen intermediates than the NM isolates. M isolates displayed 
a more susceptible profile in antibiotic sensitivity tests than the NM isolates and 
expressed virulence factors. On the contrary, the paired NM isolates displayed 
hypermutable phenotype, multi-resistance to antibiotics, and lacked the production 
of important virulence factors. Measurement of planktonic growth rate in the liquid 
media shows that, compared with the NM isolates, the M isolates had a reduced 
growth rate. Study of In vitro biofilm formation demonstrates that the M isolates 
formed biofilm morphology with large microcolonies, whereas the NM isolates 
produced emaciated biofilm with poor surface coverage. These results indicate that 
the mucoid and nonmucoid R aeruginosa seem to play different roles during chronic 
CF lung infection. 
